(19)B*H3ftf|fff (JP> 02) & & ^ (A) (ll)ft!ttiiH&B!## 

#$2003-35919 
(P2003 -35919A) 
(43)£K B TO5*P 2 jj 7 13 (2003. 2. 7) 



(51)IntCl.' 
G0 2F 1/35 
HOIS 3/10 
3/30 

H0 4B 10/04 
10/06 



wmsm 

5 0 1 



F I 

C 0 2 F 1/35 501 2K002 

H 0 1 S 3/10 Z 5 F 0 7 2 

3/30 Z 5 K 0 0 2 

H 0 4 B 9/00 J 

S 

»*a©»9 ol (£i2io mm\z&< 



(21)fflS## 


ft«2001 -31 1969( P2001 -31 1969) 


(71)WSA 


000005290 










(22)aiKB 


¥/£l3ifl0li 9 3(2001.10.9) 




tm^mmioto 2 re 6 s 1 * 








oj«p mm 


<31)«jfc*ifefi*# 


ftK2000 - 338748 (P2000 -338748) 




Jfc£SFfftB3K*l®i>?2 FS6#H» * 


(32)&5feB 


¥^12^11^7 8 (2000. 11.7) 






(33)«jfc«Lfe*S 


B# (JP) 




in* «f? 


(31)«jfc|fc&8i## 


&H2001 - 143737 (P2001 -143737) 






(32)«$fcB 


¥J*13^5J114B(2001.5.14) 






(33)«5fcfg±fiB 


B* (JP) 


(74)ft8!A 


100089118 



















(54) [£W0>£ft] 3iy8ffi8H:fcJ:tf)foS2!->*'rA 



(57) [Bft] 

mm] eff ATHLtfcmimmz 7-? ymrnizx 

o T*lflW-6*«flSIBt5 J: **«0*|i|lSiH*ift ttfc 

ifmm] wwssm. 1 0 *\ ffgoE f f a 2 0 
warn? r 4 /me«» 1 4 ^mtHLxmm-i . * 

, Lfcf Oft 7 n 7 r A MZfti X H P U ( S ifj 
*HfiB3t») 3 0£S!l»U A*S*ufcfi#3fcfc*rLT 




G 



n^ 1 



art 



si 



3 



I 



Vp. 



(2) 152 003-359 19 (P2003-35919A) 



imm i ] mitztitimz&t* atj l . atj uz 
bt&mnsmw. 

mmmmzx ^x^mtitzm^^wt^ixiz 

-izm^x, mit^titz't^x^ms.mmt 
mmmmzx ixmrnztitzm^xw-mcom 

Lxm^iximm^xTuzn^x , 

vyti^SrfcC: % 0 ftffflB&atefflttfc Z b Zmb ? 
[11*94] muHtmQ&mUte. 

mmb. 

m&»m&£X ^xftmixtzmsmcozmtzixtz 
m^t^xttzii-mcm^^-^mmi-^^- 
?mb. 

mi*-?*mz x ^xmmttfzm.%m*&t>v7 
-ts-^wc, mitztitzi-^x<7)fcmzs.&m*m 

mu&mmzx ^xmm^titzm^t^v-mm 

T4)vz.ht>fr i#>&m titzWkmmru ? r 4 
jwhwfct&mnrny T4)vwm®.b . 
msmru 774 jws&saz x^x wzztvtz nm 
tu7t4 Mzvt^tz*.* £ vm&mmz&mizft 
■h-tzmsomb. 

zffittz z b m®b-rm*$m 3 \,ztm<^mm^x 
fi. 

[ mm 5 ] fgiis§± \,zmk<r>iik*m.%wm* m 
ixffitftztLiftim : sXTMz&^x . 
mifcmiz®wm^$mmim^ytffi&m.muiw. 



b. 

m%mwm^ft*%mm^%m%mM.b . 
mim&*mtk&mt%tiizfe*mzftmL. $ 
&ztitzm^m$>Mitztitz%i%<7)?Kx ttzit-& 

»*>*i»7*n 7H t . Ufcjf mr Q 7 
b i^bthmm^^T^. 

[ft*96] flrEftW&mHHK*. x/iwawb 
7 r -r a't y rx'fo h z b mw. b ? * msm 3 ~ 5 <r> 

b. 

^-^^xm*««ii,, «aJL^ftw^7-^ 
aim^BKiSfiu, mim*m\ti®%iimmtf%mitz 

5vy3fiHM0«IHI^*LfcWf»7 , n 7 r >f ;WSr . h h 

ip i^mmtitzmmmmrti 774 1 , 
mm^zm^-t^mmmmb . 

[W*98] BtrlBft-^ttfffiiMfl^Ki. OSC (Op 
tical SupervisuryChannel ) Mff^'CJ) *) ^ 

mmmtfifflgmmmu. oscgimxhizbz 
m. b -trnxm 5^1 cn\^tit--^ziim<nm : m 

mim9 ] mm±iz®&?/tmzffittzmt: 2&± 

a«ifl»ll«««KiJ:t^flfifjlsr 
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mm%mit:<!zm±. %mitztfmz>£ismxm% 
uzmmizm^x. mmm.fr ^^Khmm^cn 

[000 1] 

ffim^xTMzmtt* 

[0002] 

SWLANlWHlwaflMWrioT. 3HS»ifR«>JIMiii 
^WlifiliOi; a =5: n y r y >7 T-^w^a-fb^ t' Sria 
0 fc t fcr - * h 5 h -y ? tf0tM^*« k4ot^4. 
*£T, T-?byt'y?cr>mMz£Z>Mm^7*-~? 

yzcoi&T*w±i-&tzMz, wdm (s^sfeai) 

[0003] WDMyXf AT14. fcfWEfcfl^fc-efl 
-mfl&SSfcftKSIttf 6 i fc fc J: 0 1 *07 r ATft 
1 0 0 ffiffc t JWv*c**fij»*l®K t t V ^ . «f fc 

7 (J2H\ EDFA) SrfflV^££T\ i£»«-^8ISi 
fii£*»Jlli:LT^5. EDFAili. x;l/h* 
^Afcv^a^*a*tfc«H*4*7r >f 1 4 

8 0 n m . h •£> \ M4»* 9 8 0 n m^OSl'— "fTS* 

mmz. m.mx%m^i 550 nm»wi 

[00 04] 09(4. ^c0WDMvX-rA<7)i[Bgffifig 

tm-rwmx'bz. H9fc5&*j:3te. saww 

99±tCBr^<0KBI«rkfc:EDFA (1 00, 110) 

*ft<3EDFAfc««$ft*.ri:fc:J:o"t, fit$Bfc UC 

[0005] EDFA ( 1 00, 1 1 0 ) 14. jilt. X 
A-t A^JD7 r 4 ^ ^OX;Ph*^A^jD7 r 4 a'£ 

4Wkm*.xim£tih (m^m) . edf 

AT14. #*fcSftfc*ROfi#3l^«*£*^4Jt» 

«j£3ftfc*tH*Jll«Jfca[ ( HPU : High-power Pumpi 
ng Unit) k IxntX^t. WfciOHPUT*!. H 



[00 06] ttz. Z\<nlo%&fo&W%&3&Z\%oE 

dfa (ioo, no) x-\$. mmztitzmrt-m 

&o¥mfo v -wmmitizzmt s ft £ 

u m^zibizMmmtfm^^xoiz. mitzti 

izm^lzM-oX^W^mr^ 7 r A /P*#t*«e9l 
EDFA ( 1 00, 110)14. £ 

[0007] *ZX\ jl®. EDFA (100, 11 

o) {4. tt%<m*Ht'*v-zii??>m*miztiix& 

HI 014. flg*<0EDFAfctJttSjpJft7"n7r 
-TA'tR"»t*fcft«BKraT**. 01OT"(4. Wfc 
UTft^^'V-^- 1 7 dBm^i - 2 5 d Bm 

n^mmruy r a ivfr^ixx^h . mz, zco 

EDF AT14. - 1 7 d B m<rM*m>*V-tf?3l $ft 
fcRfc. SSl540nm-l 5 8 0 n mCIotii 

2 5 d BmO«W<!7-*«A*S^IRCtt. - 1 7 

d B m<nmW^-tfAj)ZtifzmttiM LTSifcH 

[0008] iot, EDFASrfflV^WDMvXxA 
T(4. EDFAKA^-fSfl-t^^^-S:, -e^ED 
F A of iJf§7-o 7 r 4 /i^ft t ¥11 fc * S J; a =5rv 

[0009] 

*n o o *nti x o zmmmcowD m yxt at 

(4. EDFA^fc(tl»flJ#iill»h-C-J>^Ti.. 

mLWWsrtMz Ltztf^xwmztix^K tztb. nm 
t o o i o ] h 1 1 {4. zmmiimr&tiihrtm 

mX'hl. Mil (a) «4. 09{C^-rtJg<7)EDFA 

10 0cr>$,j)tf-hPAX'CDliiJjx^7h;l-$:*l. 0 

11 (b) (4. 09^-fftK^EDFAl 1 0<7)#,j] 
tf-bPBTCOftjlX**.? bJH^LX^h. Ml HZ 

^-Totaic n-<mm^f^^%xb->xh. m% 
ix^s^iitzEDF Acomtimxa. mtctiaw* 
7-ftmbixmj}Zti&. zttit. iMzitzm^m 
immzx ->xm^%w-tf$>mmzn.n x&kt 3 ?- 
m.£jfflztv£\>w>? z\kfzttx%< . *<rmwm 

4v\JWa<0EDFAtci3V^ *f o 7 r -f ;U 
[00 11] VlliZ. EDFAT'{4. ASE (Amplified 
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Spontaneous Emission) »fW>&££«ltT3Hl'$\ 0 
11(a) liZTFCtX o (C. flW^? b 5 AttA S E 
mt 1 2 0 k 1 b fcH tf iJf#ra7 r -f J: Sign* 
»t*. ioT, 011 (b) iZTfitZolZ. ASE& 

# i 3 o i> *ttmMHtaV*HCft« . 

[00 1 2 3 EDFAfi. tmttfflStt&& 

tz. EDFAIl i;^MA'yKJj f t77' 

#«Mk*WCftofc. 

[ 0 0 1 3 3 %Z T\ ED F ACftb&ftitMf 1 1 

ed f acoX o lzx)UWJ>mn7 t4 '<b ^->tztm 
[0014] UpLS:*^ -rc7)7vyryr^fflv^ 

2J^«Bfie3l6»i«t:-^aj*^7-"C»ffS-*T 

< i ) y^ymmxim^wmzixz>im.mm^ 

COW^^imtl . tflRfcifSMF (Single Modeoptical 
Fiber) (JD S F (Dispersion Shift optical Fiber) 
fcJt^-C»mj-<0SM« (5W*«»/HliS^f7-> t 

ffi£fMLTV^#7r -f-^WBBtWE*)* t , SISS 

t immm®. i/o > r >r *com 

sausK^fisaai** 1 ** 
< £*uf . ft^* { ^§ tcm.tkZ'gvh o -C& < > 

(3) m^mytm^y^ymmim^. z^mm 

hit. mmffiitfmbi. sffifiiM^t? 

[00i5]«ft«a<o»f32tJ:*fc. ^vryy\t 

*«c-Cffl^4cD-C{i^r< ED F A fcflfJHi-* Z t XMS. 
KisAT^iimX'Z&ZtWfi-fr^Xti*) , ED FA 



w^fflvvti/*-^ J: Dfi3£«*£»&&»£ 1 OfSW 
±fi±-C#l>fc»H#;**iTv^. fcd^tf. cco^vy 

[0016] *fMBtt±IEtii*T^$<ifct>WC*o 
T, EDFA^5>Sill8SS:ji3S-f- SdfctiO^iS^ 

silu J: r)%%.xii®.&<r>m^%m&mmzmt%?z> 
tztzmti-i. 

[00 173 

[00 183 l^ltinii', flWWKtfc J: ->T»ft 

tfiwaa z 1 * s -c# 4 . 

[ 0 0 1 9 3 4fc, »««2fc*»*>6«HWi, (kjMSS^ 
7 r ;^^S(c J: o T^SS tvt&mTu 7t4>1 

mt. *ffittzzt*mktLx^h. 

[00203 z<r>wniz£Mi. mmm.<r>7~?ym 

ffit&ztx\ Atiztuzm^mt. zmtw-m 

KHo-C i Pffl ! $rf!l#7-o77>f Jl'kK&Xol.ztmZit 
Z>ZttfX'%h. 

[ 0 0 2 1 3 «R9l3fc*»*»*»»i, (S*S&± 

tt^stiitK, mmm^mftmwzz^xmm 
wzm^ufzm^mxni. xximsmiz 

k***«»-C9vyi|i«*j3i^^*t|l«asaiSrfllife 

[00223 ico^tc ±Wf. ^«BSc7)7-?yta 
flHc J: ->X . *+S^»il@Stc^ t , ftiM&fcft'NH 
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[ 0 0 2 3 ] 4fc. M$«4 fc*»J&»S»DRi, M#Jg3 

aits tvtM&Q+'tx 4 ^{i-^ftw^- 
art* iu!s*-^8£jo-aa*o$*i 

«iatai#Sk:j:oritai§*ifc<iw« , 7- 
^^fims-ft/hct s 77 yf uzt i 

HirfSf"J#7-n7 r >f yu*j£¥Kfc J: ->T8S&£*ifcflf# 
*BBS3l6«i: . k I/O**. 

[0024] z<?>m\iz£MZ. msmtmn^ym 
mthzbx\ &*w±timmzx-ft~?hm*m* , % 

flfctfcftfcH-j Tfltflftrn 7T^;H:^ 
<k 5 t*WBS** Z b & . 
[ 0 0 2 5 ] 4fc. M««5(a^«XPStt, fiSJi»± 

xtmzh^x. mmmizmm^ftmmtim 

&&izw&m^w-Micom&*tmi. tmuz 
fl»*> w-mmmmmmm^ytmmiz%£> 
xmm^mmmmms^zmm-t m i vmmmm 
mm^mmmmmmmuzmmm^x 
fr^mmm^t^v-tt^mmzMVtiii. must 
tzm%w-Kifimmm^zth7^vmmm 

mru ?t4 Mptfitfl I . ft£ Lfcf iJf#7° 
n 7 r 4 $ tf>BBB3fc£ fill EfiiSKfc: ffi* 

-t^2<7)ym^m:t. zmtzzbwmbix^ 

[0026] ZOffflUzXtM. tfcHMUcj:* 

i o o 2 7 ] a*:. m^3S6ic*^s^(±. ii*3a3 

fffttt. xjUWM.ffito7 rA><>T>TX'bhZb 

mtLx^h. 

[0028] Z0)Wft£.£1X\£. x;Ph'7ASsjD7 r4 



[0 02 9] &tz. af*S7tC3&»*»6f6BWi. saw± 

$wfi^srjMfi-ri>fi^ffl^ft^at, frt2$ij© 

ftcomitZtifzfogcO'fKX 4 tzii-Ucom^^ 1 ? 

-zmai. muzm^m^ft^y-izm-J^ 
x. zmtzixtz^Kxcnfamz-Km^itw-ftib 
«aiu mmttzm^^-mcom&m 
mim^ftnmtzs&xmzmmw&mmmz 
mi. mm^ft®%mtmt)imuzmzmwii 

$ *ifc«R«f "JUT n vtA )Vfrhm. i . ft£ Lfcf 0 
itro 7 r 4 /Wcftofc** § aBSra*1IEfio8Re 
Htfr*4*«lfflBai:. ZffiltzZtZmtlX^ 

h. 

[0030] c\<DWMzz:titt, ^mfmcr,y-?ym 
ffit&ztx\ fc5a»±icg»£tf 

[ o o 3 1 ] ttz. m&A8ww*i9mt* m%m5 
^7iz%m<7mmzsZTMzi3^x. mm*mm 

Mii^MfiK OSC (Optical Supervisury Channel) 

mxh^ztimmttx^i. 

[0032] Z<7)%Wlz£tltf, % 1 ejfflNffi&tob 

% 2 <r)%mmmzm^titzfe^nv-m<?>m. 
rmt&mtLx. oscmmtosczmt 

[ 0 0 3 3 ] 4fc, |f*«9{C3&»*»6«W±, fe)MS&± 

mmmzffiifzm2&±m. ztunxmxm 
mm^^m^timmytimmizm^^xmix 

yw<oft >*ii>£m^x&mizim 
i, mfrh&&ztitz<mi:%mitzxmi*, %mv 
fzffimx x t/mx-jRn itzmmizm^ ^x . mmyem 

[0034] zoftwizxtitt, m^B.'mw.X'h 
hbb ^zmm%<nwm.w.x%>foh%-7 tmvm 
mtw$\mwk<w$mtf$L itz o . im^tiim^t 
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[0035] 

[0036] (rntwm i ) t-t* mmmm i 
xrMz^xmRth. urn. mukcmmizfrfr 

edfa2 oh, 7~?yimiztixttim<wmm 

[0 0 3 7]*«MKIB10«. 3K4Mft»2 1, 

S4 o , jfOftrn 7r>( >mim 1 1 , f mrvy r A 
1 3 . 1 2 , nmru ?h ;neit 

Si5 1 4 . *^«»2 2 JoiU'H P U 3 0 ZffilXffi&Z 
[0 0 38] *-*«4 0tt, *»«»21KJ:oT* 

J£3*l4. H2(4. *-7$4 0<7)ffif8.m*^i'®X'h 
02fcfcWt, *-?a54 0(4. 3fe»«»2 1fcJ: 

/^5 0a, 50b 50y, 5 0 z fc . 

If6 0a. 60b 60y, 6 0zi:tM 

z<v*-?&4oxu, zsitztitim 

***±B Lfca»<*>«flf«7 ^50a. 5 0 

b 5 0y. 5 0z{Cj:^.T, f-+ 

"«r*>^*«r<Ojft*Aa, Ab A 

[0039] f ij#rn7 r ^ /M&g$ 1 1 (4. *-7gfl 
m\,z^xm&Tu7T4>vzwmtz>;mx'h 

6. fcfc, ,IC:T*^d*iJt#7-n7r^fcf4. <S*S§9 

fevte%$zmizmz>m*m^7-<?)ttm^ *<m&m 
miz&^x¥m.X'b&mi!rtimix. wzoizm. 
ix^ifr*7j<ti><7)t:^o. mwttiii. mm-*? 

r4>VWm\ 1(4. %miZixtzim%tfZ<r)i:o% 

m'mmzx^xmmtitzfrzmmti. 
[0040] m»ro7 t a frm%M 1 3 (4. FJ#7-n 

7r>f/Hiil»l l£J:oT«iffl$tofc*«Jt»7 , n7T>r 



mi frbm&Lxm.-th*m.'*>h. 
[004 1] zt^ mmm&i 2(4. mnrayrj 
>i>m%.m 1 3 fc i ->r*gsii^*it*ro 

■ff I I#SM» -X - ? fcfl! o X H P U 3 0 U — f i 
-•yKO««ffi*S:fSiJ»t6*ST*0, A PC (g£) 

funjmwm) mTmf$.ztih. hpu30(4, 
mwm \2nzxh mm^z^tmmmmm ttiTi 
?&mx'b&. 

[ 0 0 4 2 ] II 3 (4. HPU30 WflMtWfc jjVtH"C& 
6. H3fcfcwt, H pu 3 0(4. &iI4"i>Sfcil# < fl& 
I.6-5C0V— !fi-v hLD l~LD6t. V yyvy x 
y^l<OWDM*75 3 lfcTttffi&tl*. # 
W-if az 7MDI ~LD 6(4. H-JW<M>tM*> 
2o«7r7!J^a-S¥3*^-f i 3 4 

t<>?33 (fbg) xmmwfcthtti*^ m 

*^JS»(PBC) 3 2T'^jgfC-o^ttJ7Jt LT^ 
S. =5r*3. rcoPBC3 2(c,k4ffl»[^l4. 

A'7*77//w-f-< y/Srfflv^ccoeaui. l — -raj 
ii<nmw&mt<?>-*n.x'*)'>x, mmmzx^xm 

%£%<Wmii$tiXi>£\\ 

[0043] #W-if^-xhLDl~LD6*^aj7J 
SiXfeU— fiiJ71(4, WDM^75 3 1(CJ:oT$^(C 

%>. h p u 3 0 *^aj7j $ ttfzmmi* : %&ffl& 22* 
0i(=fcv^-c(4. H!^^•iJec7)^?lJS:^uTio , ). *&m& 

|tfj(c[6l*»-5TfSilS9i*i&ji3fe-fl». 

[0044] fgjSH 9 ft snai^^Hiiffit^aBW-ft i 
t (= «t 0 , fiaa«*Tft 6*7 r 4 ^ommmzm-j 

^X. mmft* 0 1 1 1 0nm^S»y7 h L^r 

m&n^iv^-tim^zw^-th o ^^(cj; 1 ?. m 
[ 0 0 4 5 ] ogre, mmmm 1 ta&»*»6*jwaai 

fcJ:^3^jM^7.-f^<0i6^(wO^riJiW-S. 114 
(4. HSfi^»®l(c*^l.7ttilBjlSfcJ;raEjM^7. 
^OlW^S:KB^rife«>^70-f-v— hT**. 4 
•f. 3KtMii^lO{4. t-WOtioT. eiiss 

[0 04 6] eiS»9SrfiaW*«#3t^7 

-7gP4 0(4. H2K*LfcJ:'3tc, 
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[0 04 7] 05f4, ;n^>3K«^Krtc0#y- Hfc 
**. ii-Ctt, WfcLT, 1 0 

«8W7-*w & Lxmnruy 7 a >vwm 1 

lCaWrTSi^fc-tS. 15(a) (4. Hifc*-*v 

- h n a . t^hhmmns 2 nzx -5 r^Mfts-Mfc* 

int. 05 (a) KSrf <fc3l=. *-*IB54 0fc:.*JJ§ 

ft^lr^glirccofi-fftte, 1 oifcg#<ox^7 h;w# 
e d f a 2 ocorn'mmmztzmwiztixtf^z 

[0048] 05 (b) (4, *^7g|$4 0K4oTJR9 

05 (b) t^-fia^, %wk£ixrzm*mzm 

7/<7 h/U9*#1X 9 

[0049] zix. mwrayr^/vmmi ut. 

^~ OlZt oXTRV&Ziltzffife<7)Z'<7 l)V<K 

*Tffif8,zixz{mftw—ftm>t>. mnrvy rA 

iVZfeWth (XfvTSl 02). tttoh. 05 
(b) IZ^Uzm^rftW-ftm^. 05 (a) IZtH 

KHfcftlv?. xf 77S1 0 2Tltia§il^fiJ#rn 

[00 50] 3pJf»7*D7 r-f ;HtaH9S 1 1 K4 oTJSffl 
«W»7 d ;K4 . f mru 7 r >f AflBg 
SB 1 3iZXJlZtlh. Vm?V7T-1>\s&M&l 3X 

fSvvmnray r A A*Jtfc:a*&tr. 
[0051 ] 06«4, fMfcr^-M/HEttSl 4fcE 

06T't4. Wit U3oi7)W|Tn7r^;l'Ta > T 
b. Tc^UM. Srfc. HHfcfcWC. p a . P 
b. Pell Ztl?Wm7V7T4)UT&. Tb. T 

[0052] mut. me^zi5ux. wkrwrAiv 

Tall HPU3 0F*JOU— f a-«/MD 1~LD6 
fcttLT. JltCiJ^^V- 1 OOmW, 5 0mW. 1 
OOraW, lOOmW. 1 5 OmW, 1 5 0 mW<7)£t}7J 

cot o (cf 0f»7*n 7 r >f yWi . f a- -y h^ije 

[00 53] mitTa 7rA >vm^.U 1 3 {4. ±ie Lfc 
f'M#7D 7 r -f fWy-oWL 0 ffl-T t > IX 0 Hi LfcJffl* 



rn7r^ /nc±ie«ii^j#7-o 7 r A*#tt£*>-e- 
(7.T-/7S1 03) . z<7>mm&k 
(4. 9 &«■ LTH*«9#fcH LT±IBK 0 JiJ 
Ucf o 7 r >f Mzft^tzm&Z&Z%i tzig&lz 

Wi%ru7TA)vm.ms\t. -a, znmmBkt 

*»U fl!wof!I»rn7r'f;^K0IULTJJBHtt<o 
9 jit. 

[0054] # ijf#7n 7 r A )V%mm 1 4 (ciEttSfifc 
t«X<nm%7°u7 r A Mz-o\^X±.tlWM.imhh 
mnra7TA)Wik^l 3 It. ort, 
, ft t ¥ffl&fl W*7-#ffi#f# fcjUf lj<#7* 
Q7r>f^*aajf4 (7.T-/7S104) . ffi}7n 
7r-f;^£gpi 3(4, Cl<7)J:5tL-TWf7n7r^ 
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